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1.0 INTRODUCTION AND SITE ENTRY REQUIREMENTS

This document describes the health and saféty guidelines developed for this project to protect on-site
personnel, visitors, and the public from physical harm and exposure to hazardous materials or
wastes. The procedures and guidelines contained herein were- based upon the best available
information at the time of the plan preparation. Specific requirements will be revised when new
information is received or conditions change and a safety plan modification is necessary to ensure
the safety of workers or the public. A written amendment will document all changes made to the
plan. Where appropriate, specific OSHA standards or other guidance will be cited and applied.

1.1 Daily Safety Meetings

Daily safety meetings will be held at the start of each shift to ensure that all personnel understand
site conditions and operating procedures; to ensure that personal protective equipment is being used
correctly; and to address worker health and safety concerns.

1.2 Site Safety Plan Acceptance Acknowledgement

The OSC or designated representative shall be responsible for informing all individuals entering the
exclusion zone of the contents of this plan and ensuring that each person signs the Safety Plan
Acknowledgement Form in Attachment D. By signing the Safety Plan Acknowledgement Form,
individuals are recognizing the hazards present on site and the policies and procedures required to
minimize exposure or adverse effects of these hazards.

1.3 Training Requirements

All personnel (including visitors) entering the exclusion zone must have completed training
requirements for hazardous waste site work in accordance with OSHA 29 CFR 1910.120, or
be qualified by previous training or experience. Documentation of training requirements is the
responsibility of each employer. Personnel will also receive site-specific training including training
to recognize the signs and symptoms of over-exposure to chemical hazards. Documentation of
medical monitoring is the responsibility of each employer. If there are additional medical
monitoring requirements for this site, evidence of compliance must also be included.

1.4  Medical Monitoring Requirements

All personnel (including visitors) entering the exclusion zone must have completed appropriate
medical monitoring requirements required under OSHA 29 CFR 1910.120(f). Documentation
of medical monitoring is the responsibility of the employer.

1.5  Fit Testing Requirements

All personnel (including visitors) entering the exclusion zone using a full-face negative pressure
respirator must have successfully passed a qualitative respirator FIT test in accordance with
OSHA 29 CFR 1910.1025; 1926.58; or, ANSI within the last 12 months. Documentation of FIT
testing is the responsibility of each employer. If applicable, quantitative FIT testing is required for
the use of negative pressure respirators for protection against airborne asbestos fibers, arsenic, and
lead. :



2.0 SITE BACKGROUND AND SCOPE OF WORK

The Cornell-Dubilier Electronics (CDE) site is located in the Hamilton Industrial Park, South
Plainfield , Middlesex County, New Jersey. From 1956 to 1961, CDE operated at this location
testing transformer oils. It is alleged that during this period of operation, the company dumped
transformer oil contaminated with polychlorinated biphenyls (PCBs) directly on site soils. Former
employees have reportedly claimed that transformers were buried behind the facility during the
same time period. Currently, approximately 15 businesses operate in a portion of the buildings
formally occupied by CDE. The property is approximately 25 acres in size. ' The buildings are
located at the front of the property and occupy approximately 50% of the property. The remaining
rear portion is comprised of an unused field with wetlands, part of which is fenced and utilized as
a tractor trailer driver training school.

In June 1994 sampling was conducted at the site by the EPA Pre-Remedial Program in preparation
of a Site Inspection Prioritization Report. A total of six surface soil samples were collected from
a depth of 0-1 foot. Analytical data of one sample revealed high concentrations of contaminants,
including: PCBs [1,100 parts per million (ppm)], lead (2,200 ppm), and cadmium (37 ppm). This
sample location is situated in the area currently used by the truck driving school. PCBs were also
detected in the other five samples at concentrations ranging from 68 ppm to 110 ppm. Other
contaminants of concern include: arsenic, chromium, nickel, and silver. During driving practice,
the trucks raise significant amounts of dust. In April 1996, air samples were collected along the
fence-line of the tractor trailer driving school. Although PCBs were not detected, lead was present
at low levels in these samples.

Task # Description | ' Time Frame

1 Surface/subsurface soil sampling 3 days
and sediment sampling

2.1 ~ Roles and Responsibilities
2.1.1 0OSC

The On-Scene Coordinator (OSC), as the representative of the U.S. EPA, is responsible for overall
project administration and for coordinating health and safety standards for all individuals on site
at all times. All applicable OSHA standards shall be observed. However, the START contractor
(as an employer under OSHA) is also responsible for the health and safety of its employees. If
there is any dispute with regards to health and safety, the following procedures shall be followed:

1. Attempt to resolve the issue on site; and,
2. If the issue cannot be resolved, on-site personnel shall consult off-site supervisors

for assistance and the specific task/operation in dispute shall be discontinued until
the issue is resolved.



2.1.2 START

The Superfund Technical Assessment &iid Response Team (START) is responsible for providing
the OSC with assistance and support in regard to all technical, regulatory and safety aspects of site
activity. The START is also available to advise the OSC on matters relating to sampling,
treatment, packaging, labeling, transporting, and disposal of hazardous materials, but is not limited
‘to the above mentioned items. :

2.2 Key Personnel

U.S. EPA OSC: Nick Magriples

= ‘U.S. EPA Region II
Edison, New Jersey 08837
(908) 906-6930

START: Roy F. Weston, Inc.
1090 King Georges Post Road
Suite 201
Edison, New Jersey 08837
(908) 225-6116

Site Health & Safety Officer: Nick Magriples

Alternate Health & Safety Officer: Christoph Stannik

START Representatives: ‘ Christoph Stannik
Jennifer Leahy

2.3 Scope of Work for START

START will provide technical assistance and documentation for the site assessment. Duties will
include air monitoring using a photoionization detector (PID), a flame ionization detector (FID,
organic vapor analyzer), a CGL/O, (combustible gas indicator/oxygen meter), a Miniram particulate
monitor and a radiation meter. START will collect surface/subsurface soil and sediment samples
for off-site laboratory analysis. Other activities include any additional site-specific tasks which may
require technical expertise. '



3.0 TASK SAFETY AND HEALTH RISK ANALYSIS
This hazard assessment identifies the general hazards associated with specific site operations and
presents an analysis of documented or potential chemical hazards that exist at the site. Every effort

must be made to reduce or eliminate these hazards. Those which cannot be eliminated must be
guarded against by use of engineering controls and/or personal protective equipment.

3.1 Activity-Specific Hazards and Standard Operating Procedures (SOPs)

The following section presents possible activity-specific site hazards and associated SOPs, if
applicable.

3.1.1 Task-Specific Hazards and Preventive Measure
Task 1 - Soil and Sediment Sampling
Hazard Preventive Measure
Inhalation of hazardous particles Level C PPE,; air monitoring.

-Dermal contact with soil contaminants PPE [Tyvek coverall (Saranex for sediment
' sampling), nitrile gloves, latex boots].

Slips, trips & falls Area cieared; hazards identified.

Unexpected emergencies  Back-up personnel; Evacuation Plan.

Tick bites PPE; visible inspection. |

Heat Stress - Training; personnel monitbring (See Attach-

ment B).
3.2 General Site Hazards

3.2.1 Lighting

Work areas must have adequate lighting for employees to see to work and identify hazards (5-foot
candles) minimum comparable to a single 75-100 watt bulb). Personnel should carry flashlights
in all normally dark areas for use in the event of a power failure. Applicable OSHA standards for
lighting - 29 CFR 1910.120 (m) - shall apply.



3.2.2 Electrical Power

All electrical power must have a ground fault circuit interrupter as part of the circuit. All
equipment must be suitable and approved for the class of hazard. Apphcable OSHA standards for
electrical - 29 CFR 1926 Subpart "K" shall apply.

3.2.3 Heat Stress
When the temperature rises above 75°F, heat stress protocol shall be followed. Attachment B

provides heat stress signs, symptoms, and personnel monitoring guldance as well as a sample Heat
Stress Personnel Monitoring Log.

3.2.4 Eye Wash Protection

All operations involving the potential for eye injury, splash, etc., must have approved eye wash
units locally available as per 29 CFR 1910.151 (c). -

3.3 Chemical Hazards

The following substances were reported to have been detected in samples collected from site:
PCBs, arsenic, cadmium, silver, lead, and nickel. The Material Safety Data Sheets (MSDSs) for
these substances are provided in Attachment C. Attachment E providesa Summary of Toxological
Effects associated with these contaminants.

The following table presents contaminant-specific information, including Threshold Limit Values
(TLVs), Permissable Exposure Limits (PELs), Routes of Exposure, Health Effects, and First
Aid.



Ing, Con

kidney disease; irritation of eyes; hypotension

" Arsenic metal Carcinogen Ulceration of nasal septum, dermatitis, gastrointestinal Eye: Immediately wash w/large amounts of H,0
OSHA PEL - - 0.010 mg/m® | disturbances, peripheral neuropathy, respiratory Skin: Soap wash immediately :
ACGIH TLV - 0.2 mg/m® irritation, hyperpigmentation of skin, potential Breath: Respiratory support ‘
IDLH - 5 mg/m’ occupational carcinogen Swallow: Get medical attention immediately
Routes of Exposure - Inh, :
. Abs, Con, Ing - : “
PCBs/Aroclor Carcinogen ‘ Irritation of eyes, chloracne, liver damage, reproductive | Eye: Immediately wash w/large amounts of H,0O
1254 OSHA PEL - 0.5 mg/m® effects, potential occupational carcinogen Skin: Soap wash immediately
ACGIH TLV - 0.5 mg/m’ Breath: . Respiratory support
IDLH - 5 mg/m’ Swallow: Get medical attention immediately
Routes of Exposure - Inh,
Abs, Ing N
Cadmium Carcinogen .| Pulmonary edema, dyspnea, cough, chest tight, Eye: . Immediately wash w/large amounts of H,O
metal OSHA PEL -  0.005 mg/m® | substernal pain; headache; chills, muscles aches; nausea, | Skin: Soap wash immediately '
ACGIH TLV - 0.05 mg/m® vomiting, diarrhea; anosmia, emphysema, proteinuria, Breath: Respiratory support
IDLH - 9 mg/m’ mild anemia; potential occupational carcinogen Swallow: Get medical attention immediately
Routes of Exposure - Inh, Ing ' '
Chromium OSHA PEL - 1 mg/m’ Irritation of eyes, skin; lung fibrosis (histologic) Eye: Immediately wash w/large amounts of H,O
metal ACGIH TLV - 0.5 mg/m’ - : ' Skin: Soap wash immediately
IDLH - 250 mg/m® ) Breath: Respiratory support
Routes of Exposure - Inh, Swallow: Get medical attention immediately
Ing, Con A :
Nickel metal Carcinogen Sensitization, dermatitis, allergic asthma, pneumonitis; Skin: Immediately flush w/water
OSHA PEL - 1| mg/m’® potential occupational carcinogen Breath: Respiratory support
ACGIH TLV - 0.5 mg/m® Swallow: Get medical attention immediately
IDLH- 10 mg/m’
Routes of Exposure - Inh,
Ing, Con
Lead OSHA PEL -  0.050 mg/m® | Weak, lassitude, insomnia; facial pallor; pal eye, Eye: Immediately wash w/large amounts of H,O
ACGIH TLV - 0.05 mg/m® anorexia, low weight, malnutrition; constipation, - Skin: Wash w/soap promptly
IDLH- 100 mg/m* | abdominal pain, colic; anemia; gingival lead line; Breath: Respiratory support
Routes of Exposure - Inh, tremor; paralysis of wrist, ankles; encephalopathy; Swallow: . Get medical attention immediately




Silver metal OSHA PEL - 0.01 mg/m® Blue-gray eyes, nasal septum, throat, skin; irritation, Eye: Immediately wash w/large amounts of H,0
ACGIH TLV - 0.1 mg/m’ ulceration of skin; gastrointestinal disturbances Skin: Flush w/water
IDLH - . 10 mg/m® ' Breath: Respiratory support
Routes of Exposure - Inh, Swallow: Get medical attention immediately
"Ing, Con '
Sources: NIOSH Pocket Guide to Chemical Hazards, June 1994; Material Safety Data Sheets, Genium Publishing Corporation.




3.4 Fire Protection/Fire Prevention

Operations involving the potential for fire hazards shall be conducted in a manner as to minimize
the risk. Non-sparking tools and fire extinguishers shall be used or available as appropriate.
Sources of ignition shall be removed. When necessary, explosion-proof instruments and/or bonding
and grounding will be used to prevent fire or explosion.

3.5 Utilities

Overhead utility hazards shall be identified and/or inspected prior to conducting operations
involving potential contact.

4.0 TRAINING AND FIT TESTING REQUIREMENTS

Refer to Introduction for Site Entry Requirements (Sections 1.3 and 1.5).

5.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

The following provides a brief description of the PPE which may be required during various phases
of the project. The U.S. EPA terminology for protective equipment will be used (i.e., Levels A,
B, C and D).

Respiratory protective equipment shall be NIOSH-approved and use shall conform to OSHA 29
CFR Part 1910.134 requirements. Each employer shall maintain a written respirator program
detailing selection, use, cleaning, maintenance and storage of respiratory protective equipment. If
requested, each employer may be required to provide the documentation necessary to indicate
compliance with this regulation.

A comprehensive, written PPE program is available that is specific to site operations and addresses
the following: site hazards; duration of site activity; limitations of PPE during temperature
extremes; PPE selection, use, maintenance and storage; decontamination procedures; training and
proper fitting, donning and doffing procedures; and inspection and in-use monitoring.

5.1 Level A Protection

Level A protection shall be used when:

®  The extremely hazardous substance requires the highest level of protection for skin,
eyes and the respiratory system,;

Substances with a high degree of hazard to the skin are known or suspected;
Chemical concentrations are known to be above IDLH levels;

Biological hazards requiring Level A are known or suspected; or,

Unknown organic vapor concentrations range from 500 - 1,000 units.



5.1.1 Level A Protective Equipment

Level A protection equipment consists of:

Fully encapsulating exposure suit (selected for resistance to chemicals at the site);
Chemical resistant boot covers worn over safety-toe work boots;

Chemical resistant outer gloves (disposable);

Chemical resistant inner gloves (disposable);

Pressure demand SCBA or airline system with approved emergency escape system;
Hard hat; ‘

Disposable outer suit (optional);

Use of the "buddy system" for site entry personnel and appropriate back-up support
personnel. '

5.2 Level B Protection

Level B protection shall be used when:

The substances have been identified and require a high level of respiratory protection
but less skin protection; »

Concentrations of chemicals in the air are IDLH or above the maximum use limit
of an APR with full-face mask;

Oxygen deficient or potentially oxygen deficient atmospheres (<19.5%) are
possible;

Confined space entry requires Level B; or,

Unknown organic vapor concentrations range from 5 to 500 units, but are not
suspected of containing high levels of chemicals harmful to the skin or capable of
being absorbed through intact skin.

5.2.1 Level B Protective Equipment

Level B protective equipment consists of:

Chemical-resistant coverall: Saranex-type or Barricade;

Steel-toe work boots with chemical-resistant overboots or disposable rubber boot
covers;

Disposable inner gloves - surgical type;

Disposable outer gloves - Neoprene, Solvex, or Nitrile;

Supplied air - pressure demand SCBA or airline system with approved emergency
escape system;

Hard hat; and,

All joints taped with duct tape.



NOTE: Use of Level B personal protective equipment requires that during initial site entries, two
(2) persons must be available as backup ready to provide emergency assistance.

5.3 Level C Protection

Level C protection equipment shall be used when:

The same level of skin protection as Level B, but a lower level of respiratory
protection is required;

The types of air contaminants have been identified, concentrations measured, and an
air-purifying respirator is available that can remove contaminants;

The substances have adequate warning properties and all criteria for the use of APR
respirators has been met; and,

1-5 units of unknown organic vapors above background levels are anticipated.

5.3.1 Level C Protective Equipment

Level C protective equipment at a minimum consists of:

Chemical-resistant coverall - Paper or Saranex Tyvek (paper Tyvek will be used only
if no splash hazard is present);

Steel-toe work boots with chemical-resistant overboots or disposable rubber boot
COVETS;

Disposable inner gloves - Nitrile;

Disposable outer gloves - Nitrile;

Full-face air purifying respirator (APR);

Chemical cartridge or canister type for organic vapors, dusts, and mists (e.g., MSA
type GMC-H or equivalent);

Hard hat and;

All joints taped with duct tape.

5.4 Level D+ Protection (Level D Upgrade)

Level D/D+ protection shall be used when:

The atmosphere contains no known hazard; and,
Work functions preclude splashes, immersion or the potential for unexpected
inhalation of, or contact with, hazardous concentrations of harmful chemicals.

10



5.4.1 Level D+ Protection @uipment

Level D+ protective equipment at a minifum consists of:

Chemical-resistant coverall - Paper Tyvek (paper Tyvek will be used only if no

splash hazard is present);
Safety-toe work boots;

Disposable inner gloves - Nitrile;
Disposable outer gloves - Nitrile; -
Safety glasses;

Splash shield as needed”;

Hard hat; and,

All joints taped with duct tape.

* Professional judgement will be used when determining necessity of utilization of
splash shield (e.g., situations where there is a potential for a splash hazard).

5.5 Activity-Specific Levels of Protection

The required level of protection is specific to the activity being conducted. At this site -the
minimum levels of protection are as follows:

Soil and Sediments Sampling C/D+" "

*NOTE: All work in Level C and Level D+ will be performed with
continuous air monitoring, unless air monitoring results warrant
upgrading to Level B (e.g., readings above 5 units with the PID or
OVA, or above the TLV of known contaminants). While working in
Level D+, an upgrade to Level C will be enacted when air monitoring
readings range from >0 to 5 units above background concentration or
if dry and dusty conditions prevail.

6.0 MEDICAL MONITORING REQUIREMENTS

Refer to Introduction for Site Entry Requirements (Section 1.4).

11



7.0

AIR MONITORING AND ACTION LEVELS

According to 29 CFR 1910.120 (h), air monitoring shall be used to identify and quantify
airborne levels of hazardous substances and health hazards in order to determine the appropriate
level of employee protection needed on site.

7.1

Routine Air Monitoring Requirement

N

The following items present the routine air monitoring requirements:

Upon initial entry, representative air monitoring shall be conducted to identify IDLH
conditions, exposure above OSHA-PELS or other published exposure levels including
exposure to radiation, flammable atmospheres, and/or oxygen deficient atmospheres.
When the possibility of an IDLH condition or flammable atmosphere has developed;
When work begins on a different portion of the site;

Contaminants other than those previously identified are being handled;

A different type of operation is initiated;

Employees are handling leaking drums or containers or working in areas with obvious
liquid contamination; and

Continuously during confined space work; and

At the end of daily site operations.

At a minimum, air monitoring will consist of the criteria listed below. All air monitoring data will
be documented and submitted to the OSC and available in the command post site files for review
by all interested persons. Air monitoring instruments will be calibrated and maintained in
accordance with the manufacturers’ specifications.

12



7.2 Site-Specific Air Monitoring Requirements

Level C operations
& as in Sections
5and 7.1

Combustible Gas Explosive/Flammable Continuously during > 20 % LEL -
Indicator (CGI) . Atmosphere Level C operations Operations cease
3 & as in Sections 5 and | and corrective
7.1 actions taken
Oxygen Meter Oxygen Continuously during <195 % -

Wear SCBA; CGI
readings invalid

19.5-23 % -
Normal ambient
air

>23% -
Evacuate, investigate
cause and mitigate

Hnu-PID & OVA

Organic Vapors & Gases

Continuously during
Level C operations
& as in Sections
Sand 7.1

> 5 units -
Upgrade to Level B

Background to 5 units -
Level C

~ TLV -
Upgrade to Level B
for known contaminants

> 500 units -
Upgrade to Level A

LUDLUM MODEL 19

Low Level Gamma

Initial Site Entry

Action Level = 3 times

sampling operations

MICRO R METER Radiation background radiation.
Operation ceases above
actiqn level.

MiniRAM Monitor Particulates/nuisance dust Continuously during > 0.01 mg/m® above

background: upgrade to
Level C

13




8.0 SITE CONTROL AND STANDARD OPERATING PROCEDURES
8.1 Work Zones

The primary purpose for site controls is to establish the hazardous area perimeter, to reduce
migration of contaminants into clean areas, and to prevent access or exposure to hazardous
‘materials by unauthorized persons. At the end of each work day, the site should be secured or
guarded to prevent unauthorized entry, if applicable. The following subsections provide
descriptions of the site work zones.

8.1.1 Exclusion Zone
The exclusion zone will be the "hot-zone" or contaminated area inside the site perimeter. Entries
to and exit from this zone will be made through one designated point. Exit from the exclusion zone

must be accompanied by personnel and equipment decontamination as described in Section 9.0.

8.1.2 Decontamination Zone

The decontamination zone will provide a location for removal of contaminated PPE and final
decontamination of personnel and equipment. All personnel and equipment should exit only via
the decon area. A separate decontamination area will be established for heavy equipment. The
decon area will be established during the initial site reconnaissance.

8.1.3 (Clean Zone

The uncontaminated support zone, or clean zone, will be the area outside the exclusion and
decontamination zones and within the geographic perimeters of the site. This area is used for
staging materials, parking vehicles, office and laboratory facilities, sanitation facilities, and receipt
of deliveries. Personnel entering this zone may include delivery personnel, visitors, security guards,
etc., who will not necessarily be permitted in the exclusion zone. There will be one controlled
entry/exit point from the clean zone to the decontamination zone.

All personnel arriving in the support zone should, upon arrival, report to the command post and
sign the site entry/exit log. A work zone location map will be developed upon their determination.

8.2 General Field Safety and Standard Operating Procedures

o The "buddy system" will be used at all times by all field personnel. No one is to
perform field work alone. Maintain visual, voice or radio communication at all times.
Any failure of radio communication will require an evaluation of whether personnel
should leave the exclusion zone. An emergency signal consisting of a horn blast will be
used to indicate that all personnel should leave the exclusion zone;

b
i
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Whenever possible, avoid contact with contaminated or potentially contaminated surfaces.
Walk around, not through, puddles and discolored surfaces. Do not kneel on or set
equipment on the ground. Stay away from any waste drums unless necessary. Protect
equipment from contact by bagging;

Eating, drinking, or smoking is permitted only in designated areas in the support zone;

Hands and face must be thofoughly washed upon leaving the work area and before

eating, drinking, or any other activities;

o Beards or other facial hair that interferes with respirator fit are prohibited;
o All equipment must be decontaminated or discarded upon exit from the exclusion zone;
o All personnel exiting the exclusion zone must go through the decontamination procedures

described in Section 9.0;

° Safety equipment described in Section 5.0 will be required for all field personnel unless
otherwise approved by the Site Health and Safety Officer; and

. Practice administrative hazard control for all site areas by restricting entrance to
exclusion zones to essential personnel and by using operational SOPs.

9.0 DECONTAMINATION PROCEDURES

In general, anything that enters the exclusion zone at this site must either be decontaminated or
properly discarded upon exit from the exclusion zone. All personnel, including any state and local
personnel, must enter and exit the hot zone through the decon area. Prior to demobilization,
contaminated equipment will be decontaminated and inspected before it is moved into the clean
zone. All material that is generated by decontamination procedures will be stored in a designated
area until disposal arrangements are made.

All personnel must sign the "Hot Zone Entry/Exit Log" when entering and exiting the exclusion
zone.

NOTE: The type of decontamination solution to be used is dependent on the type of chemical
hazards. The decontamination solution for this site is soap and water. Decontamination solution
will be changed daily (at a minimum) and collected and stored on site until disposal arrangements
are finalized. If at all possible, rinse water will be minimized and all PPE will be placed in plastic
bags (dry decontamination) and will be secured and disposed of properly at the close of sampling
activities.
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9.1 Procedures for Egquipment Decontamination .

Following decontamination and prior to exit from the hot zone, the OSC or a designated alternate
shall be responsible for insuring that the item has been sufficiently decontaminated. For small
hand-held equipment, a minimum two-step equipment decontamination procedure shall be used.
An Alconox (or similar detergent) and water wash shall be followed by a water rinse. The water
used in the decontamination procedure shall be considered as hazardous and be disposed of as such.
A decontamination pad shall be constructed. The pad shall be constructed out of plastic sheeting
and/or other impermeable barriers. As per OSC direction, heavy equipment will be steam-cleaned
in place between test pit excavations and after completion of excavation activities.

9.2 Procedure for Personnel _Decontamination

This decontamination procedure applies to personnel at this site wearing Level B and C protection.
These are the minimum acceptable requirements: :

Station 1: Segregated Equipment Drop

Deposit equipment. used on site (tools, sampling devices, monitoring instruments, radios,
etc.) on plastic drop cloths. These items must be decontaminated or discarded as waste prior
to removal from the exclusion zone.

Station 2: Outer Boot and Outer Glove Wash and Rinse

Scrub outer boots and outer gloves with decontamination solution or detergent water. Rinse
off using large amounts of water.

Station 3: Outer Boot and Glove Removal

Remove outer boots and gloves. If outer boots are disposable, déposit in container with
plastic liner. If non-disposable, store in a clean dry place. :

Station 4: Outer Garment Removal

Remove chemical-resistant outer garments and deposit in container lined with plastic.
Dispose of splash suits as necessary.

Station 5: Respiratory Protection Removal
Remove hard hat, face piece, and if applicable, deposit SCBA on plastic sheets. APR

cartridges will be discarded as appropriate. Wash and rinse respirator at least daily. Wipe
off SCBA and store in safe place.
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10.0

Station 6: Inner Glove Removal

Remove inner gloves. Deposit in container for disposal.

Station 7: Field Wash

Thoroughly wash hands and face with 'soap and water. Shower as soon as possible.
Note: If a wet personnel decontamination procedure is deemed unnecessary all protective

clothing will simply be removed and bagged.

EMERGENCY RESPONSE PLAN

It is essential that site personnel be prepared in the event of an emergency. Emergencies can take
many forms: illnesses or injuries, chemical exposure, fires, explosions, spills, leaks, releases of
harmful contaminants, or sudden, severe changes in the weather. The following sections outline the
general procedures for emergencies. Emergency information should be posted as appropriate.

10.1

10.2

Pre-Emergency Planning ,

During the site briefings held prior to field work, all employees will be trained.in and

reminded of provisions of the emergency response plan, communication systems, and.
evacuation routes. Section 7.1 identifies the hazardous conditions associated with specific;
site activities. The plan will be reviewed by the START RSO and revised if necessary.

This will ensure that the plan is adequate and consistent with prevailing site conditions.

Emergency Phone Contacts

Fire: South Plainfield Fire Dept. 911
Police: South Plainfield Police 911
Ambulance: South Plainfield 911
Hospital: Muhlenburg Hospital (908) 668-2405

Chemical Trauma Capabilities? Yes

Poison Control Center (NJ): 1-800-764-7661

Directions to Hospital (Hospital Route Map included in Attachment A, Figure 2):

Take a right out of the business complex onto Hamilton Avenue. Proceed to the first light
and make a right onto Maple Ave. Proceed on Maple Avenue to the next light and make
a left onto Park Avenue. The hospital is approximately 1 mile down on the right. For the
emergency entrance, proceed to end of block and turn right onto Randolph Avenue.
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10.3

Chemtrec
TSCA Hotline

ATSDR

AT & F (Explosives Information)
National Response Center

Weston Medical Emergency Service
Weston 24 Hour Hotline

Pesticide Information Service

EPA Emergency Response Team (ERT)
RCRA Hotline

CMA Chemical Referral Center
National Poison Control Center

U.S. DOT

Weston START Office
U.S. EPA Region Hot Line

(800) 424-9300
(800) 424-9065
(202) 544-1401 |
(404) 329-3311 (Day)
(404) 639-0615 (Night)
(800) 424-9555
(800) 424-8802

~ (800) 229-3674

Emergency Equipment Available on Site

Communications Equipment”

(215) 524-1925 or 1926
(800) 845-7633

(908) 321-6660

(800) 424-9346

(800) 262-8200

(800) 942-5969

(202) 366-0656 (Day only)
(202) 426-2075 (Hotline)
(908) 225-6116

(201) 548-8730

Location

Successful communications between field teams and contact with personnel in the support
zone are essential, as is communication with off-site agencies such as police and fire. The
following communications systems will be available during activities at the Site (check all

systems that apply):

Intrinsically Safe Radio
Compressed Air Horn
Hand Signals
Public Telephone
Site Telephone
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All on-site personnel shall be familiar with the meanings of the following hand signals:

Hand Signal Definition
Hands clutching throat Out of air/cannot breath
Hands on top of head Needs assistance
Thumbs up OK/I am all right/I understand
Thumbs down No/negative
Arms waving upright - Send backup support
Grip partners wrist Exit area immediately

Medical Equipment

First Aid Kits: START vehicle/decon area.

Inspection Date: First day of sampling by START personnel.
Eye Wash Station ' First Aid Kit.

10.4 Project Personnel Responsibilities during Emergencies

10.4.1 OSC

As the administrator of the project, the OSC has primary responsibility for responding to and
correcting emergency situations. The OSC must:

o Take appropriate measures to protect personnel including: withdrawal from the exclusion
zone, upgrading or downgrading the level of protective 'clothing and respiratory
protection, or total evacuation and securing of the site;

o Take appropriate measures to protect the public and the environment, including isolating
and securing the site, preventing runoff to surface waters and ending or controlling the
emergency to the extent possible;

° Ensure that appropriate federal, state and local agencies are informed, and emergency
response plans are coordinated. In the event of fire or explosion, the local fire
department should be summoned immediately. In the event of an air release of toxic
materials, the local authorities should be informed in order to assess the need for
evacuation. In the event of a spill, sanitary districts and drinking water systems may
need to be alerted;

o Ensure that appropriate treatment or testing for exposed or injured personnel is obtained;

19



L Determine the cause of the incident and make recommendations to prevent the
recurrence; and,

o Ensure that all required reports have been prepared.

10.4.2 START

The START must immediately report emergency situations to the OSC, take appropriate measures
to protect site personnel, and assist the OSC as necessary.

10.5 Medical Emergencies

Any person who becomes ill or injured in the exclusion zone must be decontaminated to the
maximum extent possible. If the injury or illness is minor, full decontamination should be
completed and first aid administered prior to transport. If the patient’s condition is serious, at least
partial decontamination should be completed (i.e., complete disrobing of the victim and redressing
in clean coveralls or wrapping in a blanket.) First aid should be administered while awaiting an
ambulance or paramedics. All injuries and illnesses must immediately be reported to the OSC.

Any person being transported to a clinic or hospital for treatment should take along information on
the chemical(s) they have been exposed to at the site. This information is included in Attachment
C.

Any vehicle used to transport contaminated personnel will be tested and cleaned, as necessary.

10.6 Site Security/Control

During any emergency situation it is important that site security and control are maintained.
The OSC or designated alternate emergency coordinator will be responsible for ensuring that
no individuals are allowed to enter the site or be put in any danger due to the nature of the
emergency situation on the site.

10.7 Emergency Recognition/Prevention

Personnel will be familiar with techniques of hazard recognition from pre-assignment
training and site-specific briefings. The RSO is responsible for ensuring that prevention
devices or equipment are available to personnel. The following presents a list of potential
hazards and prevention/control measures:
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HAZARD

Fire/Explosion

Spill

Air Release

The locations of the equipment will be discussed during the site specific briefing and

PREVENTION/CONTROL

Fire Extinguisher
Alarm System
Fire Inspections

Berms/Dikes
Sorbent Materials
Foams

Water Spray
Foam

Alarm System
Evacuation Routes

periodically during the project.

10.7.1 Fire or Explosion

In the event of a fire or explosion, the local fire department should be summoned
immediately. Upon their arrival, the PM or designated alternate will advise the fire
commander of the location, nature, and identification of the hazardous materials on site.

If it is safe to do so, site personnel may:

LOCATION

To Be Determined

To Be Determined

To Be Determined

0 Use fire fighting equipment available on site to control or extinguish the fire;
and,
0 Remove or isolate flammable or other hazardous materials which may

contribute to the fire.

10.7.2 Spill or Leak

In the event of a spill or a leak, site personnel will:

o  Inform their supervisor immediately;
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o Locate the source of the spillage and stop the flow if it can be done safely;
and,

o Begin containment and recovery of the spilled materials.

In the event of a spill or a leak, site personnel will:

° Inform their supervisor immediately;
L Locate the source of the spillage and stop the flow if it can be done safely; and,
° Begin containment and recovery of the spilled materials.

Spill prevention and response procedures will be used to prevent additional spillage at the site and
to mitigate existing discharges. Spill Prevention Control and Countermeasures (SPCC) procedures
are generally defined in 40CFR112.

Potentially hazardous spill situations will be reduced by supplying containment devices and
materials in work areas. If site conditions are suitable, earthen berms will be constructed around
specific areas. If site conditions are not suitable, or the potential spill is on a smaller scale, barriers
will be constructed with sorbent materials such as "speedi-dry" and/or sorbent booms. Dikes and
berms will also be used to divert run-on and run-off from critical zones.

Since a spill cleanup process must be conducted under crisis conditions, it is important that the
methods used for dealing with a spill be considered beforehand. However, steps used in this
procedure must be flexible because no two emergencies are exactly the same. Alternative steps
must be available if problems should arise in a given cleanup operation. Factors to be assessed in
the event of a spill include:

 Volume of hazardous substance released and the rate of release;
Nature of the spill area and spill material;
Dangers existing to personnel in the immediate area;
Nature of damage and possibilities of repair;
Possibility of transferring the material to an alternate container;
Feasibility of construction of a containment dike;
Potential for the spilled substance to reach surface waters or a sewer;
Danger of explosion or fire;
Equipment and supplies necessary to confine the substance and complete treatment.

In most cases, the success of a cleanup operation is dependent upon the time needed to contain the
spill. Therefore, the first attempt at spill containment will be at the point of discharge. This can
often be accomplished by closing valves, reinforcing or repairing damaged containers, moving or
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changing the position of fallen or ruptured containérs, or emptying the container by pumping to a
temporary storage or holding vessel.

Spill response will follow existing START procedures and organizational protocol. For this project,
the subcontractor will provide absorbent materials and overpack containers to handle spills of
transformers or drums discovered during test pit excavating.

In the event of a spill, the drum handling team shall immediately contact the START Project
Manager who will have all personnel evacuated from the immediate spill area. Personnel trained
in spill response procedures shall isolate and contain the spill. Where possible, spilled waste
material shall be collected and placed in repack containers for ultimate disposal. Following
containment and collection of spilled waste, the area shall be surveyed by the Safety Officer and
declared safe prior to reentry of work teams.

10.8 Evacuation Routes and Resources

In the event of an emergency which necessitates an evacuation of the site, the following alarm
procedures will be implemented:

Evacuation alarm notification should be made using three short blasts on the air horn,
supplemented by the use of hand-held radios. All personnel should evacuate to a location
upwind of any activities. Ensure that a predetermined location is identified off site in case
of an emergency, so that all personnel can be accounted for. The predetermined location
will be identified during the daily safety meeting.

Personnel will be expected to proceed to the closest exit with your buddy, and mobilize to
the safe distance area associated with the evacuation route. Personnel will remain at that
area until the re-entry alarm is sounded or an authorized individual provides further
instructions.

10.9 Safe Distances and Places of Refuge

No single recommendation can be made for evacuation or safe distances because of the wide
variety of emergencies which could occur. Safe distances can only be determined at the
time of an emergency based on a combination of site and incident-specific criteria.
However, the following measures are established to serve as general guidelines.

In the event of minor hazardous materials releases (small spills of low toxicity), workers in
the affected area will report initially to the contamination reduction zone. Small spills or
leaks (generally less than 55 gallons) will require initial evacuation of at least 50 feet in all
directions to allow for cleanup and to prevent exposure. After initial assessment of the
extent of the release and potential hazards, the emergency coordinator or his designee will
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10.10

determine the specific boundaries for evacuation. Appropriate steps such as caution tape,
rope, traffic cones, barricades, or personal monitors will be used to delineate and secure the
boundaries.

In the event of a major hazardous material release (large spills of high toxicity/greater than
55 gallons), workers will be evacuated from the building/site. Workers will assemble at the
entrance to the site for a head count by emergency coordinator and to await further
instruction.

If an incident may threaten the health or safety of the surrounding community, the public
will be informed and, if necessary, evacuated from the area. The emergency coordinator,
or his designee will inform the proper agencies in the event that this is necessary.

Places of refuge will be established prior to the commencement of activities. These areas
must be identified for the following incident:

Chemical release
Fire/explosion
Power loss
Medical emergency
Hazardous weather

© © © O O

In general, evacuation will be made to the command post, unless the emergency coordinator
determines otherwise. It is the responsibility of the emergency coordinator to determine
when it is necessary to evacuate personnel to off-site locations.

In the event of an emergency evacuation, all the employees will gather at the entrance to
the site until a head count establishes that all are present and accounted for. No one is to

leave the site without notifying the emergency coordinator.

Site Topography. Layout and Weather Conditions

Prior to work beginning at a site it is important to note particulars about that site that might
be important during an emergency situation. In particular, it is important to note specifics
about the site topography, the layout of the site and any special weather conditions that are
known or are expected to occur. This information should then be used to ensure that
emergency response planning has taken into account site-specific requirements.

Site Topography - As determined by the USGS Topographic Map quadrangle for the area

of the site, the property is relatively flat. However, toward the on-site brook, the ground
slopes moderately until levelling out at surface water.
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Layout - The sampling areas are located primarily in the access road and in the open field.
Collection of the access road samples will be conducted on Saturday, at a time of low

volume of vehicular traffic.

Weather Conditions -

10.11 Accident Report

For all occupational injuries, accident, and/or illness that occurs on site, an Employee
Incident Report must be filled out and given to the START RSO.
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HEAT. STRESS

EFFECTS OF HEAT STRESS

If the body’s physiological processes fail to maintain a normal
body temperature because of excessive’ heat, a number of physical
reactions can occur ranging from mild (such as fatigue,
irritability, anxiety, and decreased concentration, dexterity,
movement) to fatal. Standard reference books should be consulted
for specific treatment.

HEAT-RET.ATED PROBLEMS

Heat Rash

Heat rash is caused by continuous exposure to heat and humid air
and aggravated by chafing clothes. . Heat rash also decreases the

ability to tolerate heat as well as being a nuisance.

Heat Cramps

Heat cramps usually affect people who work in hot environments and
perspire a great deal. Loss of salt from the body causes very
painful cramps of the leg and abdominal muscles. Heat.cramps may
also result from drinking iced water or other drinks ieither too
quickly or in too large a quantity. The symptoms of heat cramps
are as follows: . , ‘

* ‘Muscle cramps in legs and abdomen
* Pain accompanying cramps

* Faintness |

* Profuse perspiration

To provide emergency care for heat cramps, remove the patient to a
cool place.. Give him sips of liguids such as "Gatorade" or its
equivalent. Apply manual pressure to the cramped muscle. Remove
the patient to a hospital if there is any indication of a more
serious problem.

Heat Exhaustion

Heat exhaustion occurs in individuals working in hot environments.
This disorder may be associated with heat cramps. It is brought
about by the pooling of blood in the vessels of the skin. The heat
is transported from the interior of the body to the surface by the
blood. The skin vessels become dilated and a large amount of blood
is pooled in the skin. This condition, plus the blood pooled in
the lower extremities when in an upright position, may lead to an



inadequate return of blood to the heart and eventually to physical
collapse. The symptoms of heat exhaustion are:

* Weak pulse

* Rapid and usually shallow b;eathing

* Generalized weakness

* Pale, clammy skin

*  Profuse perspiration

* Dizziness |

* Unconsciousness

* Appearance of having fainted (the patient responds to the

same treatment administered in cases of fainting).

To provide emergency care of heat exhaustion, remove the patient to
a cool place and remove as much clothing as possible. Administer
cool water, "Gatorade" or its eguivalent. If possible, fan the
patient continually to remove heat by convection, but do not allow
chilling or overcooling. Treat the patlent for shock, and remove
him to a medical facility if there is any 1nd1catlon of a more-
serious problemn. :

Heat Stroke

Heat stroke is a profound disturbance of the heat-regulating
mechanism, associated with high fever and collapse. Sometimes this
condition results in convulsions, unconsciousness and even death.
Direct exposure to sun, poor air circulation, poor physical
condition, and advanced age (over forty) bear directly on the
tendency to heat stroke. It is a serious threat to life and
carries a twenty percent mortality rate. Alcoholics are extremely
susceptible. The symptoms of heat stroke are:

* Sudden onset )
* Dry, hot and flushed sKkin

* Dilated pupils

* Early loss of consciousness

* Full and fast pulse

* Breathing deep at first, later shallow and even almost
absent. :



* Muscle twitching,'growing into convulsions.
* Body temperature reaching 105 to 106 degrees or higher.

When providing emergency care for heat stroke, remember that this
is a true emergency. Transportation to a medical facility should
not be delayed. Remove the patient to a cool environment if
p0551ble, and remove as much clothing as possible. Assure an open
airway. Reduce body temperature promptly by dousing the body with
water, or preferably by wrapping in a wet sheet. If cold packs are
avallable place them under the arms, around the neck, at the
ankles, or any place where blood vessels that lie close to the skin
can be cooled Protect the patient from injury during convulsions,
especially from tongue biting.

HEAT STRESS MONITORING

All supervisors should ensure that their personnel are briefed on
the hazards, symptoms, and treatment of heat related problems. For
monitoring the body’s recuperative ability to excess heat, one or
more of the following technigues should be used as a screening
mechanism. Monitoring of personnel wearing impervious clothing
should commence when the ambient temperature is 70°F or above.
Frequency of monitoring should increase as the ambient temperature
increases or as slow recovery rates are indicated. When
temperatures exceed 85°F, workers should be monitored: for heat
stress after every work period.

1. Heart rate (HR) should be measured by the radial pulse
for 30 seconds as early as possible in the resting
period. The HR at the beginning of the rest period
should not exceed 110 beats per minute. If the HR is
higher, the next work period should be shortened by 10
minutes (or 33%), while the length of the rest period
stays the same. If the pulse rate is 100 beats per
minute at the beginning of the next rest period, the
following work cycle should be shortened by 33%.

2. Body .temperature should be measured orally with a
clinical thermometer as early as possible in the resting
period. Oral temperature (OT) at the beginning of the
rest period should not exceed 99.6°F. If it does, the
next work period should be shortened by 10 minutes (or
33%), while the length of the rest period stays the same.
However, if the OT exceeds 99.6°F at the beginning of the
next period, the following work cycle should be further
shortened by 33%. OT should be measured again at the end
of the rest perlod to make sure that it has dropped below
99.6°F.

3. Body water 1oes (BWL) due to sweating should be measured
by weighing the worker in the morning and in the evening.
The clothing worn should be similar at both weighings;



7

preferably the workers should be nude. The scale should
be accurate to plus of minuis i/4 1b. BWL should not
exceed 1.5% of the total body weight. If it does, the
worker should be instructed to increase his daily intake
of fluids by the weight lost. Ideally, body fluids
should be maintained at a constant level during the work
day. This requires replacement of salt lost in sweat as
well.

4, Good hygienic standards must be maintained by frequent
change-of clothing and daily showering. Clothing should

be permitted to dry during rest periods. Persons who
‘notice skin problems should immediately consult medical
personnel.

PERSONNEL, MONITORING FOR HEAT STRESS

The Site Safety Officer or Response Manager will administer the
following heat stress monitoring schedule required for those
individuals performing CONTINUOUS work under the conditions listed
below. The individual performing the monitoring will be familiar
with the symptoms and first aid procedures for heat stress.
Employees will be encouraged to monitor signs of heat stress among
fellow employees via the "buddy system" when working in Levels B or
C in temperatures above 85°F. The Site Safety Officer, Response .
Manager, or On-Scene Coordinator should be contacted immediately .
upon the notice of any signs of heat stress in fellow employees.
Fluids will be made available to all workers during work breaks.

Individuals working in Level A will be monitored for heat stress
during every work break and immediately upon PPE removal.

Monitoring Frequency

Temperature (°F) - Level D level B or C
>90 Every 45 mins Every 15 mins
85-90 - Every 60 mins - Every 30 mins
80-90 Every 90 mins Every 60 mins

75-80 Every 120 mins Every 90 mins



SIGNS AND SYMPTOMS OF HEAT STRESS

Heat Cramps‘

Heat Exhaustion

Heat Stroke

Caused by  heavy sweating without
electrolyte replacement. Signs and
symptoms include muscle spasms and pain
in the hands, feet, and abdomen.

Caused by increased cardiovascular stress

or dehydration. Signs and symptoms
include pale, cool, moist skin; heavy
sweating; dizziness; nausea; and
vomiting. '

Failure of temperature regulation in the
body. Most serious form of heat stress.
Competent medical help required. Signs
and symptoms include red, hot, dry skin;
reduced perspiration; nausea, dizziness
or confusion; strong, rapid pulse; or
coma. -
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. : Material Safety Data Sheets Collection:
Genium Publishing Corporation )

— : 1145 Caralyn Smest . Sheet No. 296
‘ ' Scheneczdy, NY 1230.,—1936 USA Arsenic and Compounds
Tl ' (513) 377-335<

Issued: 4/90

[Section 1. Material Idennfication - bl e - 31
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S

A.—szmc Descripdon: Oa"'—:: 22 flue dust of copper axd lead smelieTs 25 white z3eaic (*'k..l: Tioxide). Recduczcn

:-:,::_‘ azZ susi "‘”‘c— N. cumrmoe yieids purs 3T ic. Mertic arsezic is used for bzfeming copper, lexd, and
ge—=iv= z=£ sificon solid-smiz producs, special soides zmd medicine; amd o make

i arsemids for c..noxcs ¢ other sieconic devicss. Arsézic cormeunds e used i mam mufzcnring ceriain ypes of
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anrifouizmg paints; azd to conmel sivdge formaricn I lubricarzg oiis. Arse—ic Tioxide is the scumse for 97% of all arsezic SMIS
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Other Designations: CAS No. 7440-38-2; arsen; arsezic biack; AS; gray arsenic; menilic arsesic. oz

Magufacrurer: Ceneact you surpiier or disTibutor. Comnsult the la.:st Chrericciwesk Buvers’ Guide™ for a supplicss Iist : ;°C:
" Sec. 3

Section 2.” Ingredients and Occupational Exposure Lirmits - - '

Arsezic and soluble compouzds, as As )

OSHA PEL 3 NIOSH REL, 1587 Toxicity Dataz - L :

8-ar TWA: 035 ce/’, 0.01 =mg/m’} Ceiing: 0.002 mg/et’ Man, cral, TD. : 76 mg'kg administered fntermiceady over 2 12-yezr

peTied a.rf"s the liver (mors) and blood (heorrhags)
ACGIH TLYV, 1589-90 Man, oral: 7857 mg/kg 2dministerzd over 53 years produces gaszoiztasizal
TLV-TWA: 0.2 mg/m’ (in the siucare or funccn of the esophagus), blood (hemeriags), aod

skin and appeadage {dermatitis) changes
Rat, oral, TC, : 605 pg/kg administered 10 2 35-wesX pregoant rat affects
 Orgasic compouad fertility (pre- 2nd post-irmplantation mortality)
1 Inorganic ccmpousads.
% See NIOSH, RTECS (CGQ525000), for additional mumative, reprocucdive, Rumorigenic, and toxicry data.

Section 3. Physical Data_*

[ Boiling Point: subiimes at 1134 Fi612°C Atomic Weight: 749
: «——'-rfx‘w‘elnno Point: 1497 F/814 °C Density: 5.724 at57 F/14°C
- Vapor Pressure: 1 mm at 702 /372 "C (sublimes) Water Solubility: Izsolublet

Appearance and Odor: A britle, crystaliize, silvery to black metalloid. Odoriess.

* This dara pertains to arseaic only.
+ Arsezic is soluble in nitric acid (ENO,).

Section 4. Fire'and Explosion Data :

Flash Point: Noge reported | Autoignition Temperamre Nonerepcrizd - | LEL: None reporied | UEL: None reporied
Extinguishing Media: Use dry chemical, CO,, water spray, or foam to fight fires. - ! :

Unusual Fire or Explosion Hazards: Fiammable and slightly explesive in the form of dust when cxvos.:d to heat or flame.
Special Fire-fishting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiccs
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fire comml methods. Do not release to sewers or walerways.

Section.5 Reacnvxtvaata

Stability/Polymerization: Arsexic is stabie at room teTmeratire m closd contamess undc' tormal storage and handling cooditions. Hazzmdous
polymerizaten cammot ocgur.

Chemical Incompatibilities: Arsenic cza rzact vigorously on contact with powexful cxidizers such as bromates, peroxides, chiorates, iodzzzs,
lithium, silver nirrate, potassium nifrate, potassium permanganals, ad cxromium (V1) oxide. This material is also mcompatitie with haicgess,
bromize azide, pailadium, dirubidium acerylide, zinc, and platizum.

Hazardous Products of Decomposition: Tacmal oxidative decompesition of arsezic and its compounds producss irritadng ¢T poisorous gases.

Cooyrigx € 1990 ez Pabiinking Carp
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Material Safety Data Sheet —  mmpmmmy No. 23

from Genium's Reference Collection CADMIUM
Genium Publishing Corporation (Revision C)

1145 Catalvn Strest I
Schenectady, NY 12303-1836 USA Issued: September 1977
Revised: November 1988

(318) 377- 88\3

Material Name: CADMIUM : ; 0
Description (Ongm/Uses) Used in elecu'oolatmg other metals; in dﬂnnstrv , in alloys; in nickel-cadmium s
batteries; and in reactor control rods.
, Genium

Other Designations: Cd; CAS No. 7440-43-9 HMIS

. . » H 3 R 1
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek F 1 14
Buyers’ Guide (Gemum ref. 73) fora hst of suppliers. ' gP GP S1

*See sect. § K 4 (Dust)

é??SE@T-zIONi NGREDIENTS AND: HAZARDS +EXPOSURELIMIT

O PELAS No- 7440439, ca 100% ACGIH TLVs, 1988-89

8-Hr TWA: 0.1 mg/m? (Cd Fume) TLV-TWA: 0.05 mg/m?® (Cadmium Dusts and Salts, as Cd)
Ceiling: 0.3 mg/m’ (Cd Fume) : TLV-Ceiling: 0.05 mg/m? (Cadmium Oxide Fume, as Cd)
8-Hr TWA: 0.2 mg/m® (Cd Dust) TLV-TWA: 0.05 mg/m*® (Cadmium Oxide Production)
Ceiling: 0.6 mg/m® (Cd Dust) . Toxicity Data**

ACGIH NIC,* 1988-89 Human, Inhalation, LC : 39 mg/m’ (20 Minutes)
TLV-TWA: 0.01 mg/m*® (Cadmitm and Compounds, as Cd) ‘ .
ACGIH A2, Suspected Human Carcinogen

*Notice of Intended Changes, Genium reference 116, p. 39.
**See NIOSH, RTECS (EU9800000), for additional data referring to reproductive, tumorigenic, and mutagenic effects.

Boiling Point: 1413°F (767°C) Molecular Weight: 112 Grams/Mole %

Melting Point: 610°F (321°C) ' Solubility in Water (%): Insoluble ~
Vapor Pressure: 0.095 Torr at 610°F (321°C) : Specific Gravity (H,0 = 1): 8.642 K
Appearance and Odor: A soft, blue white, malieable, lustrous metal that can be cut easily with a knife; odorless. AR

Comments: Cadmium has a significant vapor pressure of 0.000021 torr (correépoﬁding to 0.12 mg/m®) at 315°F (157°C). Heating this metal
without using ccrrect engmeenng controls and/or personal protective equipment can result in overexposure.

SECTIO ) ATA
Flash Point and Method* I Autoignition Temperature™ [ LEL*
Extmgulshmg Media: *Cadmium metal burns readily in air if it is heated. As with most metals, the reactivity/dust-cloud-explosion hazerd
increases as the cadmium metal becomes more finely divided. In fact, finely divided, powdered cadmium metal can be pyrophoric (it buras
spontaneously in air without any source of ignition). Carbon dioxide, dry chemical, or sand are recommended extinguishing agents for
cadmium fires. Unusual Fire or Explosion Hazards: Cadmium dust can explode during a fire. Massive cadmium metal does not present
this potential explosion hazard; however, certain work operations such as grinding, welding, or cutting, can produce dust made of finely
divided cadmivm particles. Warning: Do not create a dust cloud of cadmium particles, especially during cutting, grinding, or welding
operations. Special Fire-fighting Procedures: Wear a self-contained breathmg apparatus (SCBA) with a full facepiece operated in the
pressure-demand or positive-pressure mode.

Stability/Polymerization: Cadmmm is stable in closed containers durmg routine operations. Hazardous polymenzanon cannot occur.
Chemical Incompatibilities: Cadmium reacts dangerously with ammonium nitrate, hydrazoic acid, tellurium, and zinc (Genium ref. 84).
Conditions to Avoid: Avoid all exposure to sources of ignition and to incompatible chemicals. Hazardous Products of Decomposi-
tion: When heated, which is likely during fires and work operations such as welding and machining, cadmium metal can decompose into

cadmium metal fume and cadmium oxide fume.

Carcinogenicity: The ACGIH classifies cadmium and its compounds as suspected human carcinogens (group A2); the IARC lists them

as probable human carcinogens (group 2B); and the NTP classifies them as anticipated human carcinogens (group b). Summary of

Risks: Heating cadmium metal produces intensely irritating cadmium metal fume. The acute effects of its excessive inhalation, which
include severe tracheobronchitis, poeumonitis, and pulmonary edema, are life threatening and are usually delayed for several hours; their
mortality rate is about 20%. Nonfatal pneumonitis has resulted from exposure to 0.5 10 2.5 mg/m?; a fatality has been reported for five hours’
exposure at 9 mg/m’ and for 1 hour's exposure at 40 to 50 mg/m®. There is no warning discomfort or immediate irritation from exposure to
cadmium fume. Acute gastroenteritis and symptoms of metal fume fever are associated with even lower acute exposure. Symptorms of acute
overexposure include excessive salivation, a dry, burning throat; headache; aching muscles; coughing; chest tightness and pain; nausea;
chills, and fever chills; and fever. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes,
respiratory system, kidneys, and blood. Primary Entry: Inhalation, skin contact. Acute Effects: See Summary of Risks, above. Chronic
Effects: Long-term, chronic inhalation of cadmium dust, salts, or fume causes chronic cadmium poisoning characterized by a distinctive,
nonhypertrophic emphysema with or without renal tubular injury, accompanied by the urinary excretion of a protein with 2 molecular weight

Co-pynghl © 1988 Geninm Publishing Corporation
¢ial se or reproduction without the publisher's permission is p
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Material Safety Data Sheets Collection:

Genium Publishing Corporation .
1145 Catalyn Street Sheet No. 83 '
Schenectady, N'Y 12303-1836 USA Chromium Metal/Powder

(518)377-8854 - . R B
' Issued: 3/81 Revision: A, 11/89

aterial‘Identification

Chromxum Metal/Powder Description: Obtzined from chrome ore, chrormu: (FeCr,0)), by elecx:rolysxs of chromium 1
solutions, by direct reduction (ferrochrome), and by reducing the oxide with finely divided carbon or aluminum. Used for 1 4
chromeplating other metals; for greatly increasing metal resistance and durability; in manufacturing chrome-steel or. }S( %

chrome-nickel-steel alloys (stainless steel); as a constituent of inorganic pigmenis; as protective coating for automotive
and equipment accessories; and in nuclear and high-temperature research

Other Designations: Chrome; Cr; CAS No. 744047-3.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide (Genium ref. 73)
for a suppliers list.

Chromium meral/powder ca 100%

OSHA PEL ACGIHTLY, 1988—89" NIOSH REL, 1987 A Toxicity Data}
8-hr TWA: 1 mg/m® TLV-TWA: 0.5 mg/m® 8-hr TWA (for chromium metal Rat, implant, TD, : 1200 ug/kg body weight
and insoluble salts): 1 mg Cr/m? administered intermittently over six weeks

* This TLV is applicable to Cr? and Cr-’ compounds. For water soluble and water-insoluble Cr*, the 8-hr TWA is 0.05 mg Cr *%m’. Certain water-insoluble Cr#
compounds (zinc chromate, calcium chromate, lead chromate, barium chromate, strontium chromate, and sintered chromium trioxide) are designated as Ala (human
carcinogen).

t The NIOSH REL (10-hr TWA) for carcinogen Cr* compounds is 1 pg/m®; for noncarcinogenic Cr+ eompounds (including chromic acid), the RELs (10-hr TWAs)
are 25 pg/m’ and 50 pg/m? (15-min ceiling ). The noncarcinogenic compounds include mono- and dichromates of hydrogen, cesium, sodium, lithium, potassium,
rubidium, ammonia, and Cr*® (chromic acid anhydride). Any and all Cr** materials excluded from the noncarcinogenic group above are carcinogenic Cr* com-
pounds.

s See NIOSH R’I'ECS (GB4ZOOOOO) for addmonal dam wuh rcfcrences to mmongem ffects

Boiling Point: 4788 °F (2642 *C) Atomic Weight: 51.996 g/mol
Melting Point: 3452 *F (1900 *C) Specific Gravity (H;0 =1at39 °F (4°C)): 7.2 at 68 "F (20°C) *
Vapor Pressure: 1 mm Hg at 2941 °F (1616 C) , Water Solubility: Insoluble

Vapor Density (Air = 1): 1.79

Appearance and Odor: Steel-gray, lustrous metal; no odor.

Flash Point: None reported | Autoignition Temperature: Cloud, 1076 *F (580 °C); dust  |LEL: Dust cloud explosion, ~[UEL: None reporied
layer, 752 'F(400°C) - 0.230 oz/ft?

Extmgmshmg WIedm Use dry chemical or sand.

Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity, Chromium powder explodes spontaneously in air,
while chromium dust suspended in CO, is ignitable and explosive when heated.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode.

Stability/Polymerization: Chromium is stable when properly handled and stored. Hazardous polymerization carmot occur.

Chemical Incompatibilities: Chromium reacts readily with dilute, not nitric, acids to form chromous salts. It is soluble in acids (not nitric) and
strong alkalis. Its powder is incompatible with strong oxidizing agents, including high O, concentration. Evaporation of mercury (Hg) from Cr
amalgam leaves pyrophoric chromium. Finely divided Cr attains incandescence with mtrogen oxide, potassium chlorate, and sulfur.dioxide.
Molten lithium at 18 °C severely auacks Cr. Fused ammonium nitrate below 200 "C reacts explosively and may ignite or react violently with
bromine pentafluoride.

Hazardous Products of Decomposition: Thermal oxidative decomposmon of Cr can produce toxic chrormum oxide fumes.

Copyright © 1989 Genium Publishing Corparation.

Any izl nae ar duction without the publisher's permimica is p
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Chemical Database - Respohse Information Data Sheet

Preferred Name: NICKEL (ACGIH)

Regulatory Name: NICKEL

Chemical Souxce: NOEPA NOAA #: 4024
NFPA Codes H: 2 - Hazardous - use breathing apparatus
F: 3 - Ignites at normal temperatures
R: 2 - Violent chemical change possible
S: '

General Description :
Nickel catalyst, is extremely fine powdered nickel. It is greyish colored. Nickel

catalyst is used to promote the chemical action in manufacturing synthetics and to
process vegetable oil and petroleum. If exposed to air or moisture, it may become hot
enough to ignite. It is insoluble in water and does not react with larger volumes of
water. ({c) AAR, 1891)

Fire Hazard

Flammable/combustible material. May ignite itself if exposed to air. May re-ignite
after fire is extinguished. May burn rapidly with flare-burning effect. Runoff to
sewer may create fire or explosion hazard. (DOT, 1983)

Fire Fighting ;

Flood with water. Use dry chemical, graphite, or dry earth. ((c) AAR, 1891)

Protective Clothing '
Wear appropriate chemical protective gloves, boots and goggles. Do not handle breoken

packages unless wearing appropriate personal protective equipment. Wash away any
material which may have contacted the bedy with Eopious amounts of water or soap and
water. ((c) AAR, 1991)

MATERIAL RATINGS

BARRICADE > 3 hrs[limited data]

BLUE MAX > 3 hrs[limited data]
PE > 3 hrs[limited data]
RESPONDER > 3 hrs{limited data]
SARANEX23P > 3 hrs{limited data]

These protective clothing recommendations are based on experimental data for another
chemical with similar chemical properties and structure. Because material
recommendations for chemicals in the same classification will generally, but not

06/21/96 Printed frem CAMEO-Windows 1.0 : Page:
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Chemical Database - Response Information Data Sheet

Preferred Name: NICKEL (ACGIH)

always, be appropriate, use caution when following these recommendations.

Non-Fire Response .
Keep sparks, flames, and other sources of ignition away. Keep material out of water

sources and sewers. Keep material dry. ((c) AAR, 1991)

Health Hazard i
If inhaled, may be harmful. Contact may cause burns to skin and eyes. Fire may

produce irritating or poisonous gases. Runoff from fire control or dilution water may
cause pollution. (DOT, 1993)

Properties
IDLH:” 10 mg/m3 (as Ni);a potential human carcinogen.(NIQSH, 1994)

TLV TWA: 0.5 mg/m3, Confirmed human carcinogen {(c)ACGIH, 1992}
First Aid
Move victim to fresh air; call emergency medical care. In case of contact with

material, immediately flush skin or eyes with running water for at least 15 minutes.
Remove and isolate contaminated clothing and shoes at the site. (DOT, 1993)

06/21/96 Printed from CAMEO-Windows 1.0 Page: 1
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542 Hancdbook of Toxic znd Hazirdous Chemicais end Carcinogens
o (A i
Personal Protective Methods: Wear a:prop;iaze clething 10 pravent repzzred
or prolonged skin contact. Emoeloyess should wash daily at the end of each work
shiit. Work clothing should bs changad caily if it is possible that clothing is con-
tzminatzad. Remove nonimpsrvicus clothing promotly if wet or contaminaizd.

Respirator Selection:
" 0.75 mg/im>: DXSPest’
1.5 mg/im>: DXSQUHIEPPest/SA/SCIA
7.5 mg/m>: HiZPFPest/SAF/SCBAF
180 mg/m3: PAPHiZPest/SA:PD,PP.CF
300 mg/m>: SAF:PD.P?,CF
Escape: DXSPest/SCBA
" Disposal Method Suggested: Long-tarm storage in large, weatherproof, and
sitt-proof storage bins or silos; small amounts may be disposed of in a chemical
wasta landfill (A-31).

References

(1) Parmeggiani, L., E<., Encyciopedis of Occupational Health & Safery, Third Edition,
Vol. 2, pp 1205-1208, Genava, Internztional Labour Office (1983).

{2) United Nations Environment Programme, /RPTC Legal File 1983, Vol. !, pc VII/58-
9, Geneya, Switzerland, Internationai Reglils:ar of Potentially Toxic Chemicals (1684).

(3) Alsosee Arsenic and Arsenic Compcunds. :

LEAD-INORGANIC

¢ Hazardous substances (Various compounds, EPA)

Lead compounds which are classified by EPA as hazardous

substances include: lead sceiziz, lead arsenate (see separaie

entry), lead- chloride, lead fluoborate, lead fluoride (see zlso
Fluorides”), lead iodide, lezd nitrate, lead stearate, lead sul-

fate, fead sulfide, and lead thiocyanatz.

® Hazardous waste constituents (EPA) : »

® Priority toxic pollutant (EPA) -

Description: Pb, inorganic lead, includes lead oxides, metallic lead, lead salts,
and organic salts such as lead soaps, but excludes lead arsenate and organic lead
compounds. Lead is a blue-grey metal which is very soft and maleable. Com-
mercially important lead ores are galena, cerussite, anglesite, crocoisite, wulfen-

ite, pyromorphite, matlockite, and vanadinite. Lead is slightly soluble in }vater i'n‘{"' -

presence of nitrates, ammonium salts, znd carbon dioxide. z
Code Numbers: Lead metal—CAS 7439-92-1 RTECS OF7525000
DOT Designation: —

Synonyms: None.

Potential Exposures: Mezallic lead is used for lining tanks, piping, and other
equipment where pliability and corrosion resistance are required such zs in the
chemical industry in handling corrosive gases and liguids used in the mznufac-
ture of sulfuric acid; in petroleum refining; and in halogenation, sulfonztion, ex-
traction, and condensation processas: and in the building industry.

It is also used as an ingredient in solder, a filler in the automobile industry,
anc a shielding material for x-rays and stomic radiation; in manufacture of t2tra-
ethyllead and organic and inorganic lzad compounds, pigments for paints and




vernisnes, sizrzge batisries, flint g ous snameling, caramics as &

litharce rubbsr, olestics, znd elecironic ices. Lzzc is utilizad in ms

&nc may Dbz sccad 1e Dronze, brass, sizei, and other zlloys W improve the'r

gcteristics. It forms ailoys wm antimonys: 2in, copa- , 2ic. It is also usec in
ilizing 15 provide protective coatings and as a hezt treatment bath in wirs

crawing.

Exposurss 10 lead dust may occur during mmmg, smelting, and refining, znd
10 fume, during high temperature (above 500°C) operztions such as welding cr
spray coating of metzls with molten lead. There are numerous applications for
lezd compounds, some oi tha mora common being in the plates of electric baz-
teries and accumulators, as compounding agenis in rubber manufacture, as in-
gradients in paints, glazss, enamels, glass, pigments, and in the chemical industry.

It is estimzted that zpproximately 783,000 industrial workers are potentially
exposed to lezd products. :

In addition to these usual levels of exposure from environmental media, thers
exist miscellznzous sources which are hazardous. The level of exposure resulting
from contact is highly veriable. Children with pica for paint chips or for soil may
experience elevation in blood lead ranging from marginal to sufficiently great to
cause clinicz! illness. Certain adults may also be exposed to hazardous concen-
trations of lead in the workplace, notably in lead smelters and storage battery
manufacturing plants. Again, the range of exposure is highly variable. Women in
the workplzce are more likely to experience adverse efiecis from lead expesure
than men due 1o the fact that their hematopoietic system is more lead-sensitive
than men's.

Incompatibilities: Strong oxidizers, hydrogen peroxice, active metals—so-
dium, potassium.

Permissible Exposure Limits.in Air: The Federal (OSHA) standard for: lead
and its inorgenic compounds was 0.2 rng/m3 as a time-weighted average. The
EPA has set & national 'ambient zir quality standard for lzzd of 1.5 mg/m3 ona
3-month aversce basis. The NIOSH Criteria Document recommends a time- -
weighted average value of 0.15 mg Pb/m3. On November 14, 1978, OSHA set
a final standerd in which industries will be given 1 to 3 years to reach 0.1 mg
(100 ,1g)/m3 level and from 1 to 10 years to reach a final s‘andard of 0.05 mg
(50 zg)/m3. ACGIH as of 1983/84 has set a TWA of 0.15 mg/m? (as Pb} and an
STEL of 0.45 mg/m®. Lead chromate is assigned a TWA 070,05 mg/m3by ACGIH
-(1683/84) with the notation that it is a substance suspect of carcinogenic poten-
tial for man. - z

Determination in Air: Collection on a filter, workup with nitric acid, analysis
by atomic absorption spectrometry. See NIOSH Methods Set Q. See also refer-
ence {A-10).

Permissible Concentration in Water: To protect freshwater aquatic life-
[2.35 In {hardness) - 9.48]

never {0 exczed
8“'22 In (hardness) - 0.47]
To protect szltwater aquatic life—668 ug/? on an acute toxicity basis and 25
1a/% on a chronic basis. To protect human health—-50 pg/€ (USEPA).
Various crganizations worldwide have set other standards for lead in drink-
ing water as follows (A-85): South African Bureau of Standards, 150 ug/2; World
Hezlth Orgznization, 100 ug/g; Feceral Republic of Germzny (1975), 40 ug/t.

Determination in Water: Digestion followed by atomic absorption or by
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oxic znd Hazardeus Chemiicais and Carcindgens
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colorimetric {cithizone) an a'ysxs or by inductively coupled plasma (1CP) oczical
emission spectromeatry. That gives 1ol lead; dissoived lead may be determined
by 0.45 micron filtration prior 10 such anziyses.

Routes of Entry: Ingesiion of dusi; inhalation of dust ‘o fume , skin and sye
CONTact.

Harmful Effects and Symptoms: Locs/ — None.

Systemic — The early efiects of lead poisoning are nonspecific and, except by
laboratory testing, are difiicult to distinguish from the symptoms of minor sea-
scnel illnesses. The symptoms are decrezsed physical fitness, fatigue, sle2p dis-
turbance, headache, aching bones and muscles, digestive symptoms (particularly
constipation), abdominal pains, and decreasad appetite. These symptoms are re-
versible and complete recovery is possible.

Later findings include anemia, pallor, & "lead line" on the gums, and de-
crezsad hand-grip strength. Lead colic produces an intense periodic abcommal
cramping associated with severe constipation and, occasionally, naussz and
vomiting. Alcohol ingestion and physical exertion may precipitate thesz symp-
toms. The peripheral narve aifected most frequently is the radial nerve. his will
oceur, only with exposure over an extendad period of time and causes "wrist
drop. " Recovery is slow and not always complete. When the central nervous
system is affected, it is usually due to the ingestion or inhalation of large
amounts of lead. This results in severe headache, convulsions, coma, delirium,
and possibly death. The kidneys can also be damaged after long periods of
exposure to lead, with loss of kidney function and progressive azotemia. '

Because of more efficient material hzndling methods and biological monitor-
ing, serious cases of lead poisoning arerare in industry today.

Points of Attack: Kidneys, blood, cingival tissue, gastrointestinal system
cantral nervous system.

Medical Surveillance: In preemploymeant physical examinations, spacial at-
tention is given to neurclogic and renal disease and baseline blood lezd levels.
Periodic physical examinations should include hemoglobin detérminations, tests
‘or blood lead levels, and evaluation of any gastirointestinal or neurologic symp-
toms. Renal function should be evaluatzd.

Periodic evaluation of blood lead levals are widely used as an indicator of in-
creased or excessive lead absorption. Other indicators are urine copropofphyrin
and delta aminolevulinic acid (ALA). Erythrocytic protoporphyrm determina-.

tions may also be helpiul. See also referance (10). P

First Aid: If this chemical gets into the eyes, irrigate immediatefy. If this =~

chemical contacts the skin, flush with soap promptly. If a person breszthes in
large amounts of this chemical, move the exposed person to fresh air at once and
periorm artificial respiration. When this chemical has been swallowed, g2t medi-
cal attention. Give large quantities of waiar and induce vommnc Do not make
&n unconscious person vomit.

Personal Protective Methods: Wear a2ppropriate clothing to prevent rzpeated
or prolonged skin contact. Wear eye protaction to prevent any reasonabl= prob-
zbility of eye contaci. Employees should wash daily at the end o7 =zc '1 work
shift. Remove nonimpervious clothing immediataly if wet or contaminaizd

Respirator Selection:
0.5 mg/im’: HiZ?
2.5 mgim>: Hi
50 mg/m
100 maim™:

WL W owW
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tals, mp 4% Practically insol in waters sol in ether,
[orm, ethanol, cthylene dichloride.
AP CAT:  Antiscborrheic.

1. Lauryl Bromide. - Bromododecane; dodecyl bro-
Cyyl1Br; mol wt 249.24, C 57.82%, 1 10.11%, Dr
" CI{,(Cll,)mCllzllr.‘ Prepd by the action of hydro-
id on primary a-lauryl alcohiol in the presence of
acid:  Kanmm, Marvel, O Sya, 1, 7 (1921),

id. bp 175180 Insol in water. Sol in ale, ether,

2, Lavender. Garden lavender: true favender. Tlow-
Lavandula officinalis Chaix (L. vera DCL), Labiatae,
Mediterrnean region.  Constit. Volatile oil,
FFor fumigating: in perfumery; (o keep moths froan
s manual oil lavender,
Al CAT: Pharmaceutic aid (perfume).

3. Lawrencium. Lo formerly Lw; at. wit (longest-
nown isotope, T, ~ Y aminutes) 260; at. no. 103; va-

Known isotopes 255-200. Discovery of first isotope
| by Ghiorso er al., Phys. Rev, Letters 6, 473 (1961).
cd by bombardment of californium with boron ions;
Iy assigned mass number 257; fater changed to 258
2 scconds, a-cmitter): Lskola of al, Phys. Rev. C 4,
71). Prepn of ¥ (1, ~ 45 sceonds) by irradinting
with *O jons: Donets er al,, At Inerg. (USSR) 19,
)65), C.A. 64, 1542¢ (1966). Prepn of isotopes 255-
bombardment of transuranium clements with heavy
ixkoln ef al, loe. cit. Reviews of history, prepn nud
ies:  C. Keller, The Chemistry of the Transuranium
115 (Verlag Chemie, Weinheim, English $d., 1971 pp
2; Silva, “Trans-Curium Elements®™ in M Lur, Rev,
norg. Chem., Ser. One vol, 8, A. G. Maddock, L.
sity Park Press, Daltimore, 1972) pp 71-105; Ghior-
ndb, Lixp. Pharmakol, 36, 691-715 (197.3); Tuylor,
7-738.

. Lawsone, 2-Ilydroxy- 1d-naphthalenedione; 2-Iy-
[ d-naphthoquinone.  CH,00 mol wi 174,15, C
 H 3.47%, O 27.56%. From leaves of Lawsonia iner-
and L. alba Lam., Lythraceae: Lanil, Indian J. Agr.
No. 2-3, 147 (1959), C.A. 55, 14828 (1961). Syn-
Fieser, J. Am. Chem. Soc. 70, 3165 (1948); Jain,
Proc. Indian Acad. Seio 35A, 233 (1952); Bistert,
Rer. 92, 2071 (1059),

4

woprisms from acetic acid, dee 195-1007,
\P CAT:  Sunscreen apent.

. Lazurite.  Lapis lazalic lasurite.  Composition:
) (AISION(SOLS.CIL LS. Dana, A Spstem of Miner-
olin Wiley, New Yark, 6th ed,, 1901) Py 432-43Y; C,
bat, Jew Dana’s Manual of Mincralogyp (John Wiley,
ork, 17t ed., 1959) p SOLL

bluc-violet or precnish-blue, translucent, cubic or
wedeal erystals, « 2.4, Dee by HCT with pptn of SiO
lution of 11,8,
nomnnnl of vases, onamentat furnituee, mosaics; in
jewelry,

1

LIEF, tactobacillus batpaticos factor,  Growth
ceurting in products derived from both animnl and
wrees and in culture liltiate of certain microorgnn-
Villiams er al., J. Riol. Chem. 177, 933 (1949); Vitueci
reh. Binchem. Biophys. 34, 4089 (1951); Peters et al., J.
em. Soc. T5, TORR (1953 Contains pantetheine g v,

EBE each being o mixed disullide of pantetheine:  Rasmus-
sen et al, Proc. Soc, Exp. Biol. Med. 13, 658 (1950); Brown,
Sucll, L Hiol. Chem, 198, 375 (1952). Cocnzyme A digested
with intestinal phasphatase shows 2-4 LI active compo-

nents: Long, Willimns, J. Bacteriol, 61, 195 (1951).  Review:

Snell, Brown, “Pantethine and Related Forms of the Lacto-
bacillus DBulgaricus Factor (LBFY in Advan. Enzymol. 14,
49-71 (1953).

5227, Lead. Pb; at. wt 207.2; at. no. 82; valence 2, 4.
FFour naturally occurring isotopes: 204 (1.40%); 206 (25.2%0);
207 (21.7%); 208 (51.7%); artificial, radioactive isotopes:
195-20); 205; 209-214.  One of (he metals known o the
ancient world,  Extent of occurrence in earth’s erust about
15 g/ton, also expressed as 0.002% (depth of crust: 1o km).
Occurs chiclly as sulfide in galena, other minerals include
anglesite (PbSOL). cerussite (PbCO,), mimetite [PLCH.IPL,-
(AsOM,] and pyromorphite [PHCLIPh{(IPO), ). Recovery
from ore nnd purification:  Heuser, Merall 9, 675 (1955),
A, 49, 14609 (1955); Ziegleld, Eng. Mining J. 153, R2
(1952), C.A. 46, 2975 (1952). Prepn of high pority tead:
Piontelli, Fagnani, Chim. Ind. (Milan) 34, 629 (1952), C.A.
47, 12062 (1953); Gicsen, Technik (Derfin) 2, 393 (1947),
Col, 42, RS2 (1948); tHlughes J. Electrochem. Soc. 101, 267
(1954); Baralis, Muarane, Met. Hal. 59, 494 (1967), C.A. 67,
FL9613a (1967). Reviews of lead, its alloys and compds: W,
Hofmann, Lead and Lead Alloys, Properties and Technology
(Springer, New York, Eing. Ed., 1970) 551 pp; Abel in Com-
prehensive Inorganic Chemistry vol, 2, 1, C. Dailar, Ir. et al.,
Lds. (Pergamon Press, Oxford, 1973) pp 105-146; 1. E.
Howe in Kirk-Othmer Encyclopedia of Chemical Technology
vol. 14 (Wiley-Interscience, New York, 3rd cd., 1981) pp
98-139. Review of carcinogenicity studics of lend nnd lead
compds: TARC Monographs 23, 325-415 (1980),

Bluish-white, silvery, groy metnl.  ighly lusteons when
freslily cut, tarnishes upon exposure to air,  Very soll and
mallenble, easily melted, east, rolled, and extruded.  Cubic
crystul strocture, mp 327.4% bp 1740°% d39 11.34; ¢ at mp
10.05: Schncider et al, Naturviss. 41, 326 (1954), 1leat of
vaporization (1740%) 206 cal/g. 1lewd eapacity (207 0.031
cul/g/*C.  Resistivity (u-ohm-cm) at 20%  20.65; at 1007
27.02; at 320 54.76; at 330" 96.74. Vapor pressure at
1000% 1.77 mim Hg. E® (aq) Pb/Pb?+ 4-0.126 v. Coelli-
cient of linear expansion (0-100%) 29 X 10-¢, (20-300°) 31.3
X 10786 (—1R3" (0 4-14%) 27 X 10-% thermal conductivity
varies from 0.083 at 50° to 0.077 at 225 Francl, Kingery, J.
Am. Ceram. Soc. 37, 80 (1954); viscosity of molten lead
(327.4°) 3.2 centipoises, (400%) 2.32 ¢p, (6007 1.54 cp, (8007
123 ep. Hleat capacity and heat of fusion study:  Douplas,
Dever, Jo Am. Chen, Soc. 76, 4824 (1954); hardoess | on
Mohs' scale: Brinell hardness (high purity L) 4.0: Mel.el-
lan, Am. Mineralogist 30, 635 (1945). Reacts with hot coned
nitric acid, with boiling concd hydrochloric or sulfuric acid.
Attncked by pure water, weak organic acids in the presence
of oxypen.  Resistant to tap water, hydrofluoric acid, brine,
solvents.

Human Toxicity: Acute: most common in young, children
with history of pica; anorexia, vomiting, malaise, convul-
sions due to increased intracranial pressure.  May leave
permancent brain damage. Blood leacd inereased; above 0:05

. . . mA o aad, R
mg Y%. Chronic: children show weight loss, weakness, ane-

mia.  Lead poisoning in adults is usually occupational due
mainly to inhalaton of lead dust or fumes. Wristdrop and
colic rarcly occur, More often (here nre vague G.I. and CNS
complaints, I'b content of blood > 0.05 mg % and of urine
> 0.08 mg per liter support a dingnosis of Pb poisoning.
Provocative exeretion test using Edathamil may be helpful in
conflirming excess Ph absorption. Review of toxicity:  Clini-
cal Toxicology of Commercial Products, R, E. Gosselin ef of.,
Fds. (Willinms & Wilkins, Baltimore, 4th ed., 1976) Section
HI pp 19422025 Lead Toxicity, R, L. Singhal, J. A, Thomas,
s, (Urban & Schwarzenberg, Daltimore, 1980) St4 pp.

usi: - Clonstraction materinl for tank linings, piping, aod
other equipment hundling corrosive gases and ligs used in
the manuf of sulfuric acid, petr refining, halogenation, sul-
fonation, extraction, condensation; for x-ray and atomic
radiation protection; manuf of tetracthyllead, pigments for
paints, and other organic and inorganic lead compds: bear-

and other lend altoys: in the metadlurgy of steel and other
metals.  Review of uses, corrosion metallurgy:  Mullarkey,
Ind. Eng. Chem, 49, 1607 (1957),

5228, Lend Accetnte. Neutral fead acetater normal lead
neetate; sugar of lead; salt of Saturn, CJO,PPH mal wi
325.28. C 14.77%,  1.BOY, Pb 63.70%, O 19.67%. Pb-
(CH,CO0),.

Trihydrate, colorless crystals or white granules or powder;
slight acetic odor; stowly ellloresces.  Poisonous! Takes up
CO, from air and becomes incompletely sol. d 2.5_5. mp 75
when rapidly heated; at a little above 100° it begins to lose
ncetic acid; dec completely above 200°, One pram dissolves
in 1.6 ml water, 0.5 ml botling water, 30 wl alcohol; Treely
sol in glycerol,  Aq solns of fead acetale dissolve lead mon-
oxide. pll ol 5% aq soln at 25° = 5.5-6.5. Keep well (‘Ifx\'('ll.
Incompat:  Acids, sol sullates, citrates, tartrates, chlm'ulc:%.
carbonates, alkalics, tannin, phosphates, resorcinol, salicylic
acid, phenol, ehloral hydente, sullites, vepeinble i_nfuxi()ns.
tinctures. LDy ip.in eats: 200 mg/kg, Bendley, Frederick,
nd. Med, 10, Ind. Hyg. Sect. 2, 15 (1941).

Warning!  Avoid breathing dust. Wear dust mask ap-
proved by U.S, Dureau of Mines for this purpose. Wash
thoroughly before eating or smoking. Keep away [rom feed
or food products. “Chis substance has been listed ns o carcin-
ogen in the Second Annual Report on Carcinogens (N'TP 81-

43, Dee. 1981) pp 149-151.

usiE: Dyeing and printing cottons; weighting silks; manuf
fead salts, chrome-yellow; also for various analytical proce-
dures, - e.g. detection of sulfide, determination of CrO,,
MoO;.

THERAP CAT: Aslringcnt.

THERAP CAT (VI Astringent and scdative (usually in lo-
tions) for bruises and superficial inflammation.  Has been
used internally in dinrrhicas,

5229, Lead Antimonate(V),
PLy(SHOY),.

Orange-yellow powder, Insol in water, dil ncids,

usti: - As pigment in oil painting, staining glass, crockery
and poreelain.

Naples yellow.,  Approx

§230. Lead Arsenate. Approx PLbHAsSO,. Occurs in
nature as the mineral schultenite. .

Wihite, heavy powder. Poisonous! d 5.79. At about 280°
loses H,0 and is converted into pyroarsenale. Insol in wa-
ter; sol in HNO,, caustic alkalies. LDy, in rats, rabbits:
approx 825, 125 mg/kg oralty, Voigt et al., J. Am. Pharm.
Assoc. 37, 122 (1948). .

t As constituent of various insecticides for larvae of
gypsy moth, boll weevil, cte.

THERAP CAT (VT Has been used ns o lenincide; insecti-
cide.

5231, Lead Arsenite. Approx P{AsO,),.

White powder.  Poisonous! d SRS, Tnsol in waler: sol in
dil TINO,,

ust: As insecticide tike the arsenate.

5232. Lead Azide. N Pb; mol wt 291.26. N 28.86%, I'b
71.14%. PbhIN;),. Prepd [rom sodium azide and lead nitrate:
Schenk in Handbook of Preparative Inorganic Chemistry vol.
1, G. Brauer, Bd. (Academic Press, New York, 2nd ed.,
1963) p 763. Most complete description: B. T, Fedoroll et
al., Encyclopedia of Explosives and Related Items vol. 1 (Pic-
atinny Arsenal, Dover, NJ., 1960) pp AS545-AS5K7.

Necdles or white powder. LExplodes at 350" or on percus-
ston, Ileat of formation (25%): --110.5 kcal/mol. Soly in
waler: 0.023% at 18% 0.09% at 70°. TFrecly sol in acetic acid.
Insol in NI OIL, .

use: As primer in explosives, Generally used in the form
of dextrinated lead azide,

5233, Lead Borate, Approx I'h(DO,) L T1HO,

White powder.  Poisonous! Insoluble in water; soluble in
dil HINQO,.

ust:  Drier for varnishes and paints; with other metals
(c.g., Ag) in galvanoplasty for production of conducting
contings on plass, pottery, porcelain, and chinaware.

Monohydrate, colorless ¢
at 1R0% Slightly sol in cols

Note: Pure fead bromate
by pping lead acetate with
nate or explode on heating,
acetate is occluded.

5235. Lead Bromide. 1
P’b 56.45%. PbBr,.

White, cryst powder. P
solidifying forms a horn-li!
cold water, 20 parts boilin;

5236. Lead Datyrate.
O b mol wt IRLA0. C
$4.33%. Ph(C,11,0,),.

Colorless scales or viscid
Insol in water; sol in dil H

. i
5237. Lend Chlornte.
18.95%, O 25.66%, Pb 55.7
Colorless, deliquese crys
230°. Sol in 0.7 part water

5238. lLenad Chloride. ¢
b 74.50%. PPLCLL Ocewmn
nite.

White, cryst powder, /
950", Sol in 93 parts col
readily sol in soln of NI
slowly in glycerol. ML
gl/kg. Handbook of Toxic
{Saunders, Philadelphia, §¢

usi: - Manufl Pattison’
ner's Matent Yellow, leads

~ 5239, Lend Chromate(
" towi King's yellow; Leipzi
Tment Yellowdd: Col. 7760
= 16.097%, O 19.80%, I’b 641
“the minerals crocoite, phen
. vol. 4 (3rd ed., 1971) p-46

Yellow or orange-yellow
“one of the most insol-salts:
acidisol in solos of fixec
[.Dyg i.p. in guinea pigs:- L
gy vol. 1, W. S, Spector, |
pp K76-177.

use:  Pigment in oil -an.
decornting chinn nnd porg,
gnnic substnnces: in tealfic

Note:  DBasic lead chron
from brown-yellow to red

5240, Lead Chromate()
(2-1-) sadt (1:2); basic leq
chrome red: chrominm e
cinnabar, Cr’hyO4 mol w
14.04%. PBCrOLPHO. S
1971) p 4677,

Red powder. Insol in w

USE:  As pigment.

5241, Lead Dioxide, !
lead  superoxide, O,I"b;
B6.62%6.  Oceurs in natuie
prepn from lead ncetate an
Maxson, Tnorg. Syn. 1, 45
tnte: Kuhn, Hammer, es

Dark-brown powder; ¢
forming PhyO,, at high ten
sol in TICH with evolution .
11,0, oxalic acid, or other
with liberation of iodine;
LDy ip. in guinea pigs: 2
gy vol. I, W, 8§ Spector, ¥
pp 176-177.

ust:  BElectrodes in bat

dyes: as discharge in dyvein
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SECTION 1. :MATERIAL IDENTIFICATION. . - . e 27

Material Name: POLYCHEILORINATED BIPHENYLS (PCBs)

Descripdon (Origin/Uses): Commerciai PCBs are mixmres that wers once widely manufactured by combining chicrine

gas, e Siings, and biphenyis. Their high stbiiity cormibutss to their intencded cormmercial appiicaticns and their aczidazral,

long-term adverse environmental and heaith effects. PCBs are useful as insuiators in elecical equipment because they Genium
are siecicaily nenconductive. Their disxibutior has been limiteé since 1976. The Arocior PCB codes icearify PC3s by

type. The first two digits of a code indicate whether the PCB contains chlorinated bipheayls (12), chlorizated tepheryis, (34), or

toth (25, 44); the last two digits indicara the approximate percentage of chiorine. Found in insviating lguid, svrtheric rasber, plasticizers,
flame retardans, ficor tile, printer’s ink, paper and fabric coatings, brake linings, paints, automobile body sealanrs, asphaiz, achesives,
elecical capacitors, electrical ransformers, vacuum puImps, gas-transmission turbines, heat-tansfer fluids, hydraunlic finics, lubricating ==d
curing cil; copying paper, carbonless copying paper, azd fluorescent light ballasts,

Synonym: Chicrodiphenyls '

Other Designations (Producer, Trade Name, Nation): Monsanto, Aroclor® (USA, Great Britain); Baver, Clophea® (German Democ=ric
Repubiic); Prodelec, Pheaocicr®, Pyraiene® (Frazce); Kanegafuchi, Kanechlor® Mitsubishi, Saniotherm?® (Japaz}; Caffaro, Fexclor® (Juziv).

Trade Name CAS No. RTECS No. Trade Name CAS No. RTECS No.

HMIS
Aroclors 01336-36-3 TQI350000 Aroclor 1242 53469-21-9  TQ1356000 H 1 R 1
Aroclor 1016 12674-11-2  TQI351000 Aroclor 1248 12672-29-6.  TQI358000 F o1 I3
Aroclor 1221  11104-28-2 TQI352000 Aroclor 1254 11097-69-1  TQ1360000 R 0 S 1
Aroclor 1232 11141-16-5  TQI354000 Aroclor 1260 11096-82-5 . TQi362000 PPG* K 1
SECTION INGREDIENTS ::AND :HAZARDS/EXPOSURE - LIMITS = L
PCB-42% Chlorine/Arocior 1242 PCB-54% Chlorine/Aroclor 1254 All PCBs/Aroclors -
CAS No. 53469-21-9 CAS No. 11097-69-1 CAS No. 1336-36-3
OSHA PEL (Skin*) OSHA PEL (Skin®*) . NIOSH REL 1977
8-Hr TWA: 1 me/m’ 8-Hr TWA: 0.5 mg/m? 10-Hour TWA: 0.001mg/m?
ACGIH TLV (Skin®), 1988-89 ACGIH TLV (Skin®), 198889 Toxicity Data®*
TLV-TWA: | mym TLV-TWA: 0.5 mg/m’ Mouse, Oral, LD 1900 mgixs

*This material can be absorbed through irtact skin, which contributes to-overall exposure: .
**See NIOSH, RTECS (Genium ref. 50), at the lccations specified in section 1 for additional data with references to tumerigenic,
reproductive, mutagenic, and imitative effecss.

SECTION ) \L : S -
Boiling Point: Ranges from 527°F (275°C) 1o 725°F (385°C) % Volatile by Volume: Ranges from 1.2t0 1.6 -

Solubility in Water (%): Insoluble Molecular Weight (Average): Aroclor 1242: 258 Grams/Mole
Pour Point: Ranges from -31°F (-35°C) 1o 87.8°F B1°0) . Aroclor 1254: 326 Grams/Mole

Appearance and Odor: Clear 1o light vellow mobile oil to a sticky resin; a sweet "aromatic” odor. As the perceatage of chiorine increases,
the PCB becomes thicker and heavier; e.g., Aroclor 1254 is more viscous than Aroclor 1242.

‘SECTION 4. FIRE 'AND EXPLOSION DATA: 2

Flash Point* | Autoignition Temperature: Not Found JUEL: Not Found

Extinguishing Media: Use water spray/fog, carbon dioxide (CO,), dry chemical, or "alcohol” foam to extinguish fires that involve poiy-
chlorinated biphenyls. Although it is very difficult to ignite PCBs, they are often mixed with more flammable materials (otls, solvents, ez}
Unusual Fire or Explosion Hazards: If a ransformer containing PCBs is involved in a fire, its owner may be required to report the inciczat
to appropriate authorities. Consult and follow all pertinent Federal, state, and local regulations. Special F ire-fighting Procedures: Wear

a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode; fire fighters
must 2lso wear a complete set of protective clothing. Comments: The hazards of PCB fires are associated with the possibility of their beisg
released into the environment where they and their products of degeneration can pose serious long-term health risks. These potential
problems are heightened by the PCBs' resistance to biological and chemical degradation and by the possibility that thev will contaminate
underground water systems (see sect. 5) .

*Ranges from 284°F (140°C) to 392°F (200°C).
CSECTION: 5%

Stability/Polymerization: ' Polychlorinated bipheayls are very stable materials. Hazardous polymerization cannot oceur.

Chemical Incompatibilities: PCBs can react dangerously with sodium or potassium. These reactions are part of an industrial process used
to destroy PCBs; however, people have been killed by explosions at PCB treatment, storage, and disposal sites. Conditions to

Avoid: Limit human exposure to PCBs to the lowest possible level; especially avoid contact with skin. Hazardous Products of Decom-
'positon: Thermal-oxidative degradation of PCBs can produce toxic gases such as carbon monoxide, chlorine, chlorinated aromatic frag-
ments, phenolics, aldehydes, and hydrogen chloride. Incomplete combustion of PCBs produces toxic compounds such as polychlorinated

dibenzofuran (PCDF, the major product of combustion), and polychlorinated dibenzo-p-dioxin (PCDD or dioxin).

Copyright € 1588 by Geninm Publishing Corporasion e sgizn - T
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Genium Publishing Corporation SILVER
1145 Catalyn Street
harmanrrnA J 172303 3 INY: -
-SCu...n.u."O.'Y NY ::.}O -1836 USA Issued: Apl’ll 1986
(318) 377-8833 ' _ GENIUM PUBUSHING CORP.
SECTION 1. MATERIAL IDE\TIFICATIO\ 20
MATFRIAL NAME: SILVER HMIS
DESCRIPTION: Elemental metal.- oo H:1
OTHER DESIGNATIONS: Ag, Argeatum, CAS 3720-22-4. . B E0
: R:0
MANUFACTURER/SUPPLIER: Available from many suppiiers. PPE* Not Fourd

*See sect. 8
COMMENTS: Photography products account for 305 of indusizial Con:UmpL.O'l Addidonal
uses include ¢ amc..l corductors, coins, silverware, and jewely. :

'SECTION 2. INGREDIENTS AND HAZARDS - % HAZARD DATA
Sitver, Ag 99+ TWA 0.1 mg/m3*

TWA 0.01 mg/m**

* Current (1985-86) ACGIH TLYV for silver dust and fume. ‘ Rat, Implang, TD: 2570 mg/kg

+* Current (1985-86) ACGIH TLV for soluble silver compounds and OSHA
exposure limit.

SECTION 3..PHYSICAL DATA - : - -
Boiling Point ... 3833.6°F (2112°C) Specific Gravity (HoO =11) ... 10.5
Vapor Pressure ... Not Fourd Melting Point ... 17634°£(961.9°C)
Water Solubility ... Insoluble Percent Volatiie by Volume ... Not Found
Vapor Density (Air = 1) ... Not Found Moiecular Weight ... 107.87

Evaporatico Rate ... Not Found

Appearance and odor: Ductile and malleable lustrous white metal. ' N

'SECTION 4. FIRE AND EXPLOSION DATA LOWER | UPPER
Flash Point and Method Autoignition Temp. Flammability Limits In Air Not Not
Not Found Not Found Not Found Applicable | Applicable

NFPA Classification: Noncombustible.

EXTINGUISHING MEDIA: Use proper extinguisher for surrourding firc.
UNUSUAL FIRE/EXPLOSICN HAZARDS: None.

SPECIAL FIRE-FIGHTING PROCEDURES: Nere.
'SECTION 5. REACTIVITY DATA

Silver is stable. Hazardsous polymerization cannot occur.

CHEMICAL INCOMPATIBILITIES: Acetylene and siiver form an iz-soluble, explosive acetylide. If silver is treated with nitric
acid in the presence of ethyl alcohcl, silver fulminate may be formed, which can be detonaled.

Ethylesimize forms explosive compounds with silver. Finely divided silver and hydrogen peroxide solutions may cxplode.

This material is incompatible with oxalic and tartaric acid. —\.rr.:roma plus sitver may form explosive compounds.

Bromoazide explodes on contact with silver foil.

Cooyright € 1985 Genium Publishing Coapona
Ay comnercial use o reproducson without tb: publnkzn permissica is prohdited.
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SITE SAFETY PLAN ACKNOWLEDGMENT FORM

I hereby acknowledge that I have read, do understand and will abide by all
provisions set forth in the Health and Safety Plan for the Cornell-Dubilier
Electronics Site. :

Printed Name Signature Representing Date




Attachment E




SUMMARY OF POTENTIAL TOXICOLOGICAL EFFECTS

Eye, Skin, Mucous Membrane Irritation

Respiratory System

Cardiovascular System

Liver Damage

Kidney Damage

Central Nervous System

Blood
Carcinogenic *
Mutagenic *

CAS No. Chemical ' Teratogenic *

7440-38-2 | Arsenic _ XX XXX

1336-36-3 | Polychlorinated biphenyls | X X X X X

(PCBs)

7440-43-9 | Cadmium X X

7440-47-3 | Chromium (6+) XX X

7439-97-6 | Mercury XX XXX X X

7440-02-0 | Nickel XX X| X X
7439-92-1 | Lead X X|X|X X

7440-22-4 | Silver X ' : X

* - If chemicals revealed any evidence of these effects, i.e., suspected vs. confirmed, that effect was noted in

the table.



